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DESIGN & REALIZATION OF CHINESE DIGITAL CHARTS’ ISSUE AND MANAGEMENT
Li-xin GUO, Ren-can PENG, Hui-rong CHEN，Jun JIN 
Dept. of Hydrography and Cartography, Dalian Naval Academy, Dalian, China, 116018
Abstract: In order to ensure the safety and copyrights during the course of digital charts’ issue and management, a new model that includes encryption techniques, visualization and integration had been put forward through the analysis and research on the digital charts’ issue and management at home and abroad. This paper introduces its design and realization in detail.
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1 Introduction


Digital chart is the digitization carrier of the ocean geographic environment information, which becomes more and more important for national economy and national defense. As a kind of special electronic information production, digital chart meets two key problems of information safety and copyrights in its issue and management. Nowadays there’s no effective techniques to solve these problems, which has restricted the digital chart’s application.
Thus, a new safe issue and management system that includes encryption, intelligence and integration techniques based on the advanced experiences of foreign countries is very practical for our country.
2 Design of digital charts’ issue and management
2.1 Comparison between domestic management system and overseas
China has paid much attention to the information safety and copyrights during the digital charts’ issue and management all the time, and takes some measures. But the data safety and issue efficiency is still low for the slow techniques. The main flow of digital charts’ issue and management: firstly all the users should apply to issue department for chart data, after the department permit the chart data, the production unit may distill data from digital chart database, then the data will be customized, packed and copied the data into CD, lastly submit to users via some procedures. When users ask for new data demands, they should repeat the above flow.
By comparison, we’ll find that the measures and techniques of chart data safety are more credible and practical in some developed countries. These countries’ main flow is: firstly users apply to management department or publishers for chart data. After payment, users will get a CD contained all chart data, if you are a new user, you also get a license and a relevant hardlock which only acts on the data that users have bought. When an old user applies for new data, he’ll get a new license email or fax from publishers after payment. So the issue department shouldn’t copy CD repeatedly, that reduces the costs and improves efficiency. Meanwhile, users can get the required chat data in time, which ensure the issue effectiveness.
2.2 Design of the model for digital charts’ issue and management
Here, a new model has been put forward. This model divides the issue system into two subsystems, they are the Digital Chart Issue And Management System and the Digital Chart User Installation System（see fig 1）. The fist subsystem is used to manage chart database, users’ information, license and hardlock etc. As long as users get all of the CD, license and hardlock, they can get the chart data which they want. The model design should ensure data safety and aim at batch-production and send authorization through network. This is the theoretical foundation of constructing visualized, intelligent, integrated management system.
Function model of digital charts’ issue and management in fig 2 is used to define the structure of each segment and its function, this model mainly includes selecting chart module, users’ information module, making license module, synthetical information management module, customizing hardlock module and exporting license module. All the modules correspond with every function tool in the software, and describe the system scope and terminal goal.
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Of all the function modules, the selecting charts module permits users to select charts by chart number, scales, geographic area, geographic location, planned sea route, planned document and so on. The selected charts extent information will be synthesized with user name, user type, issue date and issue version. Then the synthesized information can be encrypted and condensed to license, finally the license will be stored in synthetical information database. Synthetical information management module can store、transfer and query all the issue information, this module can also print license and customize hardlock.

3 Realization of the Digital Chart Issue And Management


In order to visualize and integrate the whole system, we not only applied ESRI MapObjects2.1 and Microsoft Visual C++6.0 to develop software , designed special an authorization arithmetic to ensure the license safe , but also programed the hardlock Dynamic-Link Library for InstallShield professional 6.2.
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3.1 Selecting charts with visualization


The whole flow requires: chart publishers should verify the validity of users, status, privilege and qualification, and then they’ll select the corresponding digital charts. Fig 3 gives the chart-selecting function with visualization. The computer screen is divided to two parts, the left one can spread with tree view, which is used to manage digital charts’ index, and to select charts by its number and scale. Usually the China Sea Region is divided six districts by vary scales (1:1000000, 1:500000, 1:250000, 1:100000, 1:50000 and above 1:50000).By the different scales, the managers can select the chart numbers with single-choice or multi-choice , display the selected charts’ tips like chart number, scale, projection, datum latitude and geographic position. See the red areas in fig 4. 
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On the right side of screen, there exists the sketch chart of China Sea. Besides the function of chart browse with zoom and pan, there is also an important function: select charts on the chart index by geographic location and planned sea route. When selecting charts, system tips will prompt the real-time geo-coordinates at mouse pointer. After clicking mouse, all the correlative charts will be searched. So the managers can filter the charts what they wanted conveniently (see fig 5).
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When users marked the planned sea route on the sketch chart, system will search all the correlative chart numbers. Through the manager’s filtering, the issued charts will be selected. The dark blue line marked the planned sea route in Fig 6.

Furthermore, users can select by plan files or geographic area, which provides a high- efficiency and convenient platform.

3.2 Input basic information and export authorization license

In order to export the authorization license, the users’ basic information should be input (see fig 7), which includes unit name, unit type, authorization class, authorization times, issue date, etc. This system has customized the chart’s type and user’s privilege in advance. Users will be divided to three types: the first type owes the top privilege to operator system; the third only gets the lowest privilege. Authorization times will be assigned by issue managers according the practical situation. Issue date will be set by computer default date or by users.
The original authorization information flow constitutes of user’s basic information, the selected chart number and added interior information, then all these information will be processed (compress, encrypt, etc) to produce authorization text and stored in synthetical information database. During this course, the encrypted original information flow and the special process of compressing and encrypting can ensure the authorization security. Furthermore, the matched hardlock with authorization forms a key encryption of hard-software. All these things make the charts’ issue and management safer and more effective.
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3.3 Synthetical information database management and application


There are two ways to use synthetical information database: one is to input the user’s basic information (see fig 8); the other is to select menu or shortcut button to enter the management system. The authorization license in fig 8 is made by fig 5, fig 7 and other correlative information.
The issue managers can browse, search and query all the users’ unit, authorization type, authorization times, key, authorization license, issue date and other information, the selected authorization license not only can be printed and exported, but also can be sent to users by emaisl or fax. All of these form the new mode of chart issue by internet.
The issue managers can customize hardlock for new users or special users, see fig 8. They read or write the hardlock on the parallel port or USB port, and put the encrypt information in it.
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4 Conclusions


By the comparison of digital charts’ issue and management between abroad and overseas, a new concept model about digital charts’ issue and management of our country has been built This paper describes the integration process of issue and management with hardlock and license. The experiment indicates this system can ensure chart’s safety effectively and protect chart’s copyrights. The network mode can reduce the issue steps and improve the validity of users getting the charts.
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Fig. 2. Function model of digital charts’ issue and management 
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Fig. 1.  The model of digital chart issue 
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Fig. 3. Main interface of digital charts’ issue and management





Fig. 4. Query the basic information of digital charts





Fig. 5. Filter chart number information





Fig. 6. Select charts by planned sea route





Fig. 7. Input basic user information





Fig .8. Management interface of synthetical information
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